r  AD-A240  043 


BS^^B^KSSBal^^B 


ON  PAGE 


^or.«  Aoont^^ 
om  Ma  07P44/M 


W  ’  "•*  '"•onii.  nauaint  tM  nm*  »or  n»n»»«>^  loamcBa 
<oii*nio«»  0* '"«or*«roi«  sox  tpwwnti  riammim  am  mimn  t 
MAux^OM  ■xiMutniii  ianHwt.  Oiractem  w  mfonnaMa  Omt 
OMOKHI.  ••x  toiix  «»  x«imnio««  Mxlii«4M.  ttotrmcn  aaaucOM  Mann  (070*4 IMWi 


I  or  an*  aoxr  man  s<  t 
MO  OacMs  <211  iaftan 
m.  oc  ]oiax 


RI^IIT  OATI  I.  RfOONT  fYft  ANO  OATIS  COVIMO 

JULY  1991 _ FINAL  1  DEC  88  -  30  NOV  90 


4.  rrru  amo  susrmj  s.  ounomo  nummiis 

(DURIP)  TWO  AND  THREE  DIMENSIONAL  IMAGING  OF  TURBULENT 

AND  UNSTEADY  FLOWS  PE-6il04  D 

PR  -  3842 

«.  AUTHOmS) 

K.  R.  SREENIVASAN 


7.  AfltfOMMMa  OUCAMUATION  NAMf(S[  ANO  AOOHfSS<IS) 

YALE  UNIVERSITY 

DEPT  OF  MECHANICAL  ENGR 

NEW  HAVEN,  CT  06520 


t.  AtHfOIIMHM  OMANOATION 
RIMRT  NUMMII 


AfOSR-TI-  ij  1  ‘0  <  1  8 


9.  SKMSOmiKi/MOWTOWNO  AfilNCY  NAM((S)  ANO  AOO«fSS<IS) 

AFOSR/NA 
BLDG  410 

BOLLING  AFB  DC  20332-6448 


AFOSR-89-0163 


uo.  oanoouTiON/AVAaAMjrr  sTAriMiN 

Approved  for  publia j'eiease, 
distribution  unllaitod 


1J.  AWTMCT  (MsMunvmJOOwonlti 


'ALL  EQUIPMENT  HAS  BEEN  PURCHASED." 


DTIC 

ELECT E  P® 
SEP  0  6  1391  1  I 


91-09748 


TaTJuBk 


TURBULENCE,  LASER 


1«.  AWaCOM 


17.  SICUNTY  OASSmCAnOM  If.  Sicuwrv  OASStflCAnON  19.  SICUMTV  OASSWCA 
Of  RlfOUT  Of  THIS  f  AOI  Of  AMTMCT 

UNCLASSIFIED  UNCLASSIFIED  IINrT.A.qq  TFTKD 


UNCLASSIFIED 


20.  UMTATION  OfAfSTlua 


Standard  form  299  (Rav.  2  f9) 
»’xtf  aaa  at  aarti  tja-'t 


WSTT? 


■■SI'’"'' 


'  (Dl'HIF)  TWO  .-.WD  THREE  DIMENSIONAL  IMAGING  OF  TURBULENT  AND  UNSTEADY 
FLOWS" 


Submitted  by 
K.R.  Sreenivasan 

Department  of  Mechanical  Engineering 
Mason  Laboratory,  Yale  University 
New  Haven,  CT  06520 

Tel.  Numbers:  (203)  432-4345,  432-4223 


Summary 

The  instrumentation  grant  under  consideration  here  was  awarded  to  Yale  University  in 
response  to  a  proposal  whose  goals  were  the  mapping  of  two-  and  three-dimensional  passive  scalar 
fields  in  turbulent  flows,  particularly  round  jets  and  plane  wakes.  We  are  happy  to  report  that  we 
have  successfully  accomplished  the  task,  and  that  the  instrumentation  acquired  was  quite  adequate 
for  the  purpose.  Indeed,  it  is  still  being  used  for  other  projects  pursued  under  AFOSR  sponsorship. 
Several  publications  have  arisen  as  a  result  of  the  work  done  under  this  grant.  Equally  important,  the 
experience  acquired  during  this  work  has  given  us  ideas  on  further  measurement  techniques  for 
mapping  turbulent  fields.  Needless  to  say,  there  is  an  outstanding  need  in  turbulence  for  improved 
measurement  techniques.  In  the  sense  of  that  long  range  goal  also,  we  deem  that  the  goals  of  the 
proposal  were  satisfactorily  met 

The  principal  publications  relating  to  the  grant  are  listed  below;  a  copy  of  each  of  them  is 
enclosed.  The  publications  contain  all  details,  and  so  it  was  thought  that  reproducing  them  separately 


would  be  quite  unnecessary.  The  PI  stands  ready  to  answer  any  questions  that  may  remain 
unanswered,  and  takes  this  opportunity  to  thank  AFOSR  for  the  support 


Publications 

The  measurement  and  interpretation  of  fractal  dimensions  of  the  scalar  interface  in  turbulent 
flows,  by  R.R.  Prasad  and  K.R.  Sreenivasan,  Phys.  Fluids  A  2,  792-807  (1990) 

Quantitative  three-dimensional  imaging  and  the  structure  of  passive  scalar  fields  in  fully 
turbulent  flows,  b>  R.R.  Prasad  and  K.R.  Sreenivasan,  J.  Ruid  Mech.  216,  1-34  (1990) 

Fractals  and  multifractals  in  fluid  turbulence,  by  K.R.  Sreenivasan,  .A.nnu.  Rev.  Ruid  Mech. 
23,  539-600  (199x) 

Note:  The  instrumentation  grant  financed  the  purchase  of  the  instruments  but  not  the  salaries. 
The  salaries  of  the  personnel  who  used  these  instruments  and  obtained  some  of  the  results  contained 
in  the  above  publications  were  provided  by  a  DARPA  (URI)  grant.  So,  the  acknowledgment  in  these 
papers  go  for  both  AFOSR  and  DARPA. 
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